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Operating Mode of the AGS
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Bunching has been Demonstrated at the AGS

Bunching of the proton beam to 0 ~ 2 ns is desirable because:
» Less cooling is required if the initial proton / pion / muon
bunch is as small as possible.
 Polarization states are easier to separate by bunch rotation
if the bunch is short.

The bunch rotation was done by dropping ¥ to the beam 7¥.
* €L AGS ~ &, collider driver, Charge ~ 1/10 required

e 2nsat 3 MHz = ~1 ns at 7 MHz
 Other options and better tuning are possible
» short bunches were stable

12

Omeas = 20 ns (after )
correcting for cable attenuation

10

sigma ~ 8 ns (before)

70 90 110
time, ns
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The plots span a phase space area of + 100 MeV and + 40 ns.
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FIG. 5. Simulation of the 13-cm bunch of 4 x 10'2 muons subject to a broad-band impedance
with quality factor @ = 1 and Z)/n = 0.5 Q at the resonant angular frequency w, = 50 GHz.
The half-triangular bin width is 15 ps (0.45 cm) and 2 x 10® macro-particles are used. Top plot
shows initial distribution with o =1.5 MeV and 0,=13 cm.‘ Lower plot shows distribution after
1000 turns with compensating rf’s initially at w;/(27) =0.3854 GHz and w,/(27)=0.7966 GHz,
voltages V1 = 65.40 kV and V, = 24.74 kV, and phases ¢; = 177.20° and p = 174.28°. The rf

voltages decrease according to the decay of the muons.
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A pbssible experiment at KEK . . .

We have demonstrated that bunching is possible in the
absence of space charge. Space charge can, however,
prevent bunching due to self fields which rotate the bunch
before it can be compressed.

.
- ¢

space charge

A possible solution to this problem is to move the transition
energy far from the beam energy to make the final bunch
rotation fast enough so that the space charge effects do not
contribute. This requires | y- v | ~ 2.

This can be tested at KEK where the % jump waveform is a
half sine wave. (The bunch charge will be low.)




